MOTIVATION
There are several basic methods that can be used for free space optic links (FSO) improvement with aspect of link availability. One of them is the use of partially coherent optical beams. This method is effective tools for suppressed of turbulence effects in atmosphere. This fact has been shown in many papers, for example in [7] . In our paper we would like demonstrate that optical fiber enables to generate a suitable partially coherent beam. Gauss-Schell beams (GSB) are ordinary considered in mentioned publications. But the fiber's beam and GSB beam are distinct from one to another in the shape and also in the coherence properties.
There is another reason for using an optical fiber for a generating of optical beams in FSO except the more immunity of fiber's beam towards the turbulence. The concept with the optical fiber as a primary source instead of the laser diode is compatible with pure photonic transmitting head, i.e. the head without electronic blocks. But our main goal of this paper is to describe the fiber's beam and to demonstrate that this beam has suitable properties towards to propagation through turbulent atmosphere.
MODE STRUCTURE
We start our analysis from the distribution of the electric field in the step-index optical fiber. We assume that this fiber is weakly guiding and that the fiber is situated in a Cartesian coordinate system so that the axis of the fiber coincides with z axis of the coordinate system. In this case the electric field of the individual modes that are propagated in positive direction of the z-axis is described according these equations:
Modes with 0 l : ,  cos  sin  F  ,   ,  cos  sin  F  ,   ,  sin  cos  F  ,   ,  sin  cos  F  ,   ,  exp  ,  ,  ,   ,  exp  ,  ,  ,   ,  exp  ,  ,  ,   ,  exp  ,  ,  ,   4 In our analysis we are considered the two mode fiber, concretely the fiber SMF-28 manufactured by a Corning and operating at the wavelength 830 nm. We computed all mentioned quantity for this fiber and we summarize them in the previous 
We are also indexing by the subscript j parameters that belong to the individual mode, for example propagation constant j , group velocity j g , etc..
THE COHERENCE OF LIGHT IN AN OPTICAL FIBER
The basic function for description of second-order coherence phenomena in the scalar theory of random process is the mutual coherence function [2] . In our case we must consider not scalar field but a vector field according (1), hence we must use the theory that enables the analysis of such field. The pure scalar description of the coherence phenomena in the optical fiber is described in [3] . For description of an electromagnetic beam was introduced the crossspectral density matrix W defined in [4] . The crossspectral density matrix describes the coherence phenomena in a space-frequency domain. The description in a space-time domain is possible by the means of the mutual coherence matrix , , 2 (6) into (4) 
The symbol , 0 , r E s in this equation (8) signifies the electric vector at the input of the optical fiber and so this vector is given by the exciting source. We integrate in (8) over the infinite cross-section of the optical fiber. The equation (8) 
During the derivation of the (9) we assumed that the fiber is excited by the stationary and ergodic source.
The excitation of the fiber by the laser diode
The equation (9) is the desired expression for the mutual coherence matrix at the end of the optical fiber of the length z. We simplify this result provided the exciting source is a cross-spectrally pure quasimonochromatic and spatial coherent. In this case, the cross spectral density matrix of the source is given by , , , , , , S , , , 
where S is the spectral density of the source and 2 1 , r r J s is the mutual intensity (or equal-time mutual coherence matrix) of the source. This case complies with the excitation of the optical fiber by the laser diode. The spectral density S of the quasimonochromatic source is negligible if the angular frequency isn't near by a center frequency 0 . For that reason we can integrate in (9) only in a vicinity of the center frequency 0 . Further, for that the same reason, we ignore the frequency dependence of the electric vector of the individual modes, hence we are putting r e r e r e j j j 0 , , for all j .
The frequency dependence of the propagation constant cannot be ignored, so we expand the propagation constant in a Taylor series and then we are considered only first two terms
where
is the group delay of the j-th mode for a fiber of the length 1 meter. Further, we take into account the natural shape of the spectral 
where the is the width of the spectral line in the angular frequency domain. If we substitute from (12) and (14), (15) The normalized optical intensity P 11 /P 01 = 2 P 11 /P 01 = 1 P 11 /P 01 = 0.5
The optical intensity is depictured on the Fig. 1 . The modulus of the complex degree of spatial coherence is showed (Fig. 2) always for axial symmetric points 1 2 on the figure Fig. 2 . So it's the function only of the two variables and
But in our choice of the length of the fiber the complex degree of spatial coherence is independent on the variable . The power carried by the mode 
CONCLUSIONS
We investigated coherence properties of the light on the output aperture of the lens that is irradiated by the weakly-guiding optical fibre. In our treatments we considered also polarization properties of the electric field. We divided the optical fibre on the basis of the comparison of the coherence time of the source and the time delay of the individual modes into tree regions. The two-mode optical fibre is the suitable light source for FSO only in Region I and Region II, because only in these regions the optical intensity can be rotary symmetrical. It is apparent from Fig. 1 and Fig. 2 that the properties of the fibre's beam are noticeably different from Gauss-Schell model of the beam. There exist points, see Fig. 2 , that are completely noncoherent, i.e. the modulus of the complex degree of the spatial coherence for these points is zero. The distribution of the optical intensity at the end of the optical fibre whose length belong to the Region I is independent on the propagation constants of the modes, hence the distributions of optical intensity is also independent on vibrations, temperature variations etc. in contrast to the Region II.
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